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Instantaneous Plume Visualization 
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Along Plume Coordinate (meters)
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Variation of Succesful Source Locations with Sensor Attributes
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Increasing DDF with Increasing Wind Direction Resolution



































Ł,@P£,¤%¦ -B¢¦ -¬-H0;¥ ¬u¥¦¥ ¢¬|-H-¢EBª§!-¤¦ ­fi¨6?
¡¦ -H¥ ¢L¨(6©;¥ H¦ ¥ ¢©¨¥ ¢§¥ £#¥ ¢¬
£¢6¥ ¢N¥ ¢¬!B§@ (¥ ¢£§=¢¥ ¥ «Q¥ U­§¥ £O?¥ ¢&ª
¤%¦ -¨(¤,©¥ ¢§¥ £#?BP§£O¥ ¢E- ;DO¢C
?D¢N¤&- H§¥ £O¥ ¢B¥ ¢£-Oª
@Bff#ffi!;2fi
C
?flD`ªm-! #(d;20,fifiP(+ufi92ff6$+K2(`.ff0,ff#2ffi«fi92m-X8-X -Xffi!(+;tK2 fl(!fii;ff#2ffiU92JIUI@TK8[o
NO(+>W-X8Pd>=-!;2fi!?'¬mffi+-!ffflc$29bfffl.+6^[dK2 #(Xmffm #fffl-X$2ff#0,ffP6-Xff#2ffi\0,P6-!ffflffi)fifi;2fi6?
­F(+(`.!$fi92efffl>e;2 -`0FK2 #;2>=ffi6ff#,NO(!^Pa9ff#[; 4$M-+J9f*M69-:.ff#(!«(!Ni92)-Xffi!






Resolution-Based Improvement of TDF 
Wind Direction Resolution (directions)














Wind Direction Resolution (Directions)
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Wind-Error-Based Improvement in DDF (Resolution 90 ) o
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Resolution is 1.047 rad.













Resolution is 1.047 radians
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Plume In Medium Density Case
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Along Plume Coordinate (m)
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Plume Intensity (log(pckts/sec))-15 1
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Minimum Search Time Variation with Plume Concentration
50 Agents
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Minimum Distance Variation with Plume Intensity
100 Robots
Plume Intensity (ln(pckts/0.01s))-15 1
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10 Independently Behaving Agents
X-Position (m)
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Sample Robot Track (10 Robots)
X-Position (m)
Avoidance























Swarm Robot (100 Robots)
X-Coordinate (m)
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Plume Density (log(pckts/sec))-15 1
0.07
0.15
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DDF Variation with Plume Density





































Success Rate Variation with Plume Intensity
100 Robots
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Success Rate Variation with Plume Density
Plume Density (ln(pkts/0.01s))-15 1
-0.1
1.1
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TDF Variation with Plume Density
50 Robots
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Minimum Search Time Variation with Plume Density
50 Robots
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Minimum Search Distance Variation with Plume Density
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Number of Pucks (N)
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Puck-dependencies of      andg ρ
Number of pucks
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B$C â CN D	F
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B$C â CN D	F































































































































































































































































































































































































































































































































































































































































































B$C â CN D	F
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B$C â CN D	F
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B$C â CN D	F
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B$C â CN D	F
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